Dielectric properties of spherical macroion suspensions. I. Study on monodisperse polystyrene latex.
Dielectric properties of polystyrene latex suspended in aqueous media are investigated with special attention to the effect of volume fraction of the latex and salt concentration. The experimental data show the existence of two dispersions, one in the low-frequency range from 10(3) to 10(5) Hz. and the other in the high-frequcncy range from 10(5) to 10(7) Hz. In the salt-free system. both dispersions are of the Debye type and their relaxation limes arc insensitive to the volume fraction. Addition of H2SO4 to the suspension enlarges the magnitude of the low-frequency dispersion and reduces that of the high-frequency dispersion. whereas it does not affect the relaxation times. In the mixture of two species of counterions, e.g. H+ and Na(+), the low-frequency dispersion deviates from the Debye type. while the high-frequency dispersion docs not. From these facts, the high- and low-frequency dispersions are thought to be due to the radial and tangential components of the displacement current at the surface of the latex. The latter process is consistent with the Schwarz theory of the dielectric dispersion of colloidal suspensions.